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Glossary 

IMG/VR Terminology 
UViG:  Uncultivated Viral Genomes are viral genomes obtained from metagenomic data. Three 
types of UViGs are reported from IMG/VR; (a) Contig: a single contig from a metagenome or 
virome identified as viral contig using the protocol according to Paez-Espino et al 2017; (b) 
Genome Bin:  a group of contigs identified as belonging to the same viral genome; in IMG/VR, 
genome bins are only used for giant viruses, and detected using the approach described in 
Schulz et al 2020 (c) Integrated Provirus: UViGs identified as prophages based on VirSorter 
v1.0, a custom detection of inoviruses as described in Roux et al. 2020, or based on the 
detection of a host region on a viral contig by CheckV (Nayfach et al. 2020).  
 
vOTU: viral Operational Taxonomic Unit, group of UViGs at the ~ species rank defined based 
on whole-genome average nucleotide identity. Standard thresholds of 95% ANI (average 
nucleotide identity) and 85% AF (aligned fraction) were used, as suggested in Roux et al. 2019. 
Groups of two or more distinct viruses are designated as vOTU_XXX, while singletons are 
designated as Sg_XXXX. 
 
Quality: The quality of UVIGs is provided according to Roux et al 2019. The Quality has been 
predicted based on completeness estimation obtained with the CheckV tool Nayfach et al 2020. 
 
Estimated completeness: Estimation of the UViG completeness based on similarity to known 
complete viral genomes and/or marker genes. This estimation reflects how much of the original 
genome is (estimated to be) captured in the UViG. 
 
VPF: Viral Protein Family defined according to Paez-Espino et al 2017 
 
DTR: Direct Terminal Repeat. Repeat regions identified on both ends of a contig, often 
suggesting that a complete genome was assembled. Sometimes also designated as “circular” 
contigs. 
 
NCLDV: “NucleoCytoplasmic Large DNA Viruses”: a group of viruses also known as “giant 
viruses” with unusually large genomes (often 1Mb or larger). These genomes are often 
assembled in multiple pieces, which are then identified using genome binning approaches (see 
https://doi.org/10.1038/s41586-020-1957-x).  

https://www.nature.com/articles/nprot.2017.063
https://www.nature.com/articles/s41586-020-1957-x
https://elifesciences.org/articles/08490
https://elifesciences.org/articles/08490
https://www.nature.com/articles/s41564-019-0510-x
https://www.biorxiv.org/content/10.1101/2020.05.06.081778v1
https://www.nature.com/articles/nbt.4306
https://pubmed.ncbi.nlm.nih.gov/30556814/
https://www.biorxiv.org/content/10.1101/2020.05.06.081778v1
https://www.nature.com/articles/nprot.2017.063
https://doi.org/10.1038/s41586-020-1957-x


IMG/VR Data sources 
EVP: Search of public IMG metagenomes (up to 2019/12/15) using the Earth Virome Protocol 
(doi.org/10.1038/nprot.2017.063) 
 
CheckV: Search of public IMG metagenomes (up to 01/04/2019) using a modified version of the 
Earth Virome Protocol (doi.org/10.1101/2020.05.06.081778) 
 
Virophage: Search of public IMG metagenomes for virophages using a custom detection 
pipeline (conducted in 2018, doi.org/10.1186/s40168-019-0768-5) 
 
Inovirus: Search of public genomes and metagenomes for inoviruses using a custom detection 
pipeline (doi.org/10.1038/s41564-019-0510-x) 
 
VirSorter_Curated_Dataset: Dataset of prophages collected in 2014 from public NCBI 
genomes using VirSorter v1 (doi.org/10.7554/eLife.08490) 
 
Giant Virus MAGs: Search of public IMG metagenomes for nucleocytoplasmic large DNA 
viruses (NCLDVs), i.e. giant viruses, conducted in 2018 (doi.org/10.1038/s41586-020-1957-x) 
 

IMG/VR Additional annotations 
In addition to the standard IMG annotation pipeline, the following tools and approaches are used 
to annotated IMG/VR sequences: 
 
Taxonomic classification: Taxonomic assignment of IMG/VR UViGs is based on comparison 
of predicted cds to (i) NCBI Viral RefSeq proteins v200, and (ii) 588 marker genes identified in 
the VOG database v97. In addition, an affiliation to the lowest common ancestor (LCA) of 
vOTUs was used for any vOTU member that was not already classified based on gene content.  
 
Host taxonomy prediction: Host taxonomy prediction was based on four main approaches (i) 
direct identification of UViGs as proviruses, (ii) sequence similarity to a microbial genome, (iii) 
matches to IMG CRISPR spacers, and (iv) clustering in a vOTU including UViGs with a known 
or predicted host. 
 
Predicted cds annotation: To complement the IMG functional annotation, predicted cds from 
UViGs were also compared to the VPF (Viral Protein Families) database 
(doi.org/10.1038/nature19094). 

  



Navigating the User Interface 
IMG/VR contains viral data as  Uncultivated Viral Genomes (UViGs). This data is summarized in 
the left most IMG/VR Content column of stats on the IMG/VR landing page (Figure 1) and 
under Browse UViGs->Summary. For each statistical category, the count links to a table of 
UViGs for that category. If the UViG count is too high to be displayed in the table, filters above 
the table can be used to requery the selected category using filter values. [need to add more 
filters…] 

 
Figure 1 
 
The data can also be explored by selecting from one of the submenus under Browse UViGs -> 
 
by Taxonomy 
by Ecosystem 
by Predicted Host 
by GeoLocation 
by Body Site 
by Pfam 
by VPF % 
by Gene Count 
by Seq Length 
 
The data can also be searched in more detail using the Search UViGs menu. 



 

Browsing the Data 
 

 
Figure 2 
 
UViGs grouped by Taxonomy, by Ecosystem, and by Predicted Host are displayed in a 
hierarchical partition viewer (Figure 2) where clicking on a category or on an item in the legend 
expands that category. Clicking on a breadcrumb category (displayed when hovering with the 
mouse over the partition) will display the list of UViGs for the hierarchy up to that category.  
 

 
Figure 2b 
 



Items in the partition viewer can be viewed in a table by selecting a category to view by (Figure 
2b). The resultant table can be filtered by type, quality, and completeness. 

 
Figure 2c 
 
  



 

UViGs with ecosystem information and location coordinates can be viewed on a map and 
analyzed based on their geographic location. Browse UViGs -> by GeoLocation (Figure 3). 
 

 
Figure 3 
 
  



 

UViGs associated with a body site, can also be viewed grouped by Body Site (Figure 4). 
 

 
Figure 4 
 
UViGs grouped by VPF %, by Gene Count, and by Seq Length are displayed as bar charts 
with categories of various ranges. 

Searching the Data 
UViG data can be queried using a comma-separated list of IDs, using a combination of UViG 
attributes (Figure 5), using a comma-separated list of scaffold IDs, or by using BLAST. 



 

 
Figure 5 
 

UViG Details 
The details page for a UViG provides all the known information about the UViG (Figure 6), 
displays the neighborhood of the genes belonging to this UViG on its scaffold source (Figure 7), 
the predicted host information (Figure 8), taxonomy information (Figure 9), and the genes for 
this UViG listed in a table (Figure 10). In addition, the user can search for similar UViGs using a 
selected cut-off value to view a plot (Figures 11, 12).  
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